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(57) ABSTRACT 

A hermetic motor-driven compressor is capable of decreas 
ing both the resonance sound due to an oil feed pipe and the 
resonance sound due to a crankshaft generated When the oil 
feed pipe is rotated While being dipped in the refrigerating 
machine oil. Within a hermetically sealed enclosure, a 
compression component and a motor drive component are 
supported through an elastic support arrangement, and the 
compression component comprises a crankshaft adapted to 
be rotatively driven by the motor drive component through 
an eccentric portion and provided With a journal, a balance 
Weight disposed at the eccentric portion and a coaxial oil 
feed pipe disposed in the balance Weight so as to revolve 
coaxially With the journal, so that the stirring of the refrig 
erating machine oil can be suppressed. 

14 Claims, 6 Drawing Sheets 
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HERMETIC MOTOR-DRIVEN 
COMPRESSOR 

TECHNICAL FIELD 

The present invention relates to a hermetic motor-driven 
compressor for use in refrigerators, freezers and other loW 
temperature appliances. 

BACKGROUND ART 

Japanese Patent Publication No. 8-144950 discloses her 
metic motor-driven compressors. An eXample of such con 
ventional hermetic motor-driven compressors is disclosed in 
FIG. 7. Also, FIG. 8 shoWs a principal portion of a crank 
shaft of the conventional hermetic motor-driven compressor. 
In FIGS. 7 and 8, The hermetic motor-driven compressor 
includes a compression component 2 and a motor drive 
component 3 in a hermetically sealed enclosure 1, in Which 
refrigerating machine oil 4 is held in the bottom of the 
hermetically sealed enclosure 1. Refrigerant 14 is ?lled in a 
space Within the hermetically sealed enclosure 1. 

Further, a crankshaft 5 connected rotatably to the motor 
driven component 3 has a journal portion that is supported 
by a bearing 7, and the crankshaft 5 is provided With an 
eccentric portion 6 that is eccentric relative to the journal 
portion. An oil feed pipe 8 is ?xedly secured to the eccentric 
portion 6 While the leading end of the oil feed pipe is opened 
in the refrigerating machine oil 4. 

The eccentric portion 6 is connected to a connecting rod 
9 Which is connected a piston 10 of the compression portion 
With a piston pin 11 to compress the refrigerant. 

In operation of such a hermetic motor-driven compressor, 
torque of the motor drive component 3 is converted to 
reciprocating movement through the eccentric portion 6 and 
the connecting rod 9 so as to perform compression by the 
piston 10 in the compression component 2. 

The crankshaft 5 is rotatively driven by the motor drive 
component 3 to rotate the oil feed pipe 8 With its centrifugal 
pumping portion 8a dipped in the refrigerating machine oil 
4 held Within the hermetically sealed enclosure 1 to produce 
an oil pressure inside of the oil feed pipe 8, so that the 
refrigerating machine oil 4 can be sucked up by the oil feed 
pipe 8 and then supplied to every sliding portion in the 
compressor. 

In the above-mentioned arrangement, hoWever, since the 
centrifugal pumping portion 8a is rotated in a dipped manner 
in the refrigerating machine oil 4, the oil feed pipe 8 runs 
through the oil 4 While cutting the oil surface like a truncated 
conical contour to stir the refrigerating machine oil 4 vig 
orously. 

Thereupon, the refrigerant 14 Which has dissolved in the 
refrigerating machine oil 4 forms bubbles, Which shake the 
rotating oil feed pipe 8 to generate the resonance sound. It 
is problematic that the resonance sound of the pipe 8 
increases noise in the hermetic motor-driven compressor 
together With the oil surface cutting sound produced by the 
oil feed pipe 8 cutting into the oil surface and the colliding 
sounds produced by droplets, spattered from the refrigerat 
ing machine oil 4 stirred vigorously by the oil feed pipe 8, 
clashing against the oil surface, the inside Wall of the 
hermetically sealed enclosure, the compression component 
and so on. 

There is also such a problem that the noise in the hermetic 
motor-driven compressor is increased also by the resonance 
sound of the crankshaft 5 Which is produced by repetition of 
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2 
de?ection thereof caused When the crankshaft 5 is oscillated 
by large intermittent loads acting to the eccentric portion 6 
through the connecting rod 9 at the time of compression in 
the compression component 2. OtherWise, if the oil feed pipe 
8 is provided coaXially With the crankshaft 5, the stirring of 
the refrigerating machine oil may be prevented, but the 
centrifugal pumping action thereof may be lost, Which 
causes problems With the oil feeding function of the com 
pressor. 

DISCLOSURE OF INVENTION 

It is an object of the invention to solve the above 
mentioned problem in such a Way that the noise in the 
hermetic motor-driven compressor can be reduced by 
decreasing the resonance sound of the oil feed pipe, the oil 
surface cutting sound produced by the oil feed pipe rotated 
in a dipped manner in the oil, the spattering sound of the 
refrigerating machine oil stirred by the oil feed pipe and the 
resonance sound of the crankshaft caused by the de?ection 
thereof While the lubrication for the sliding portions of the 
compression component can be guaranteed. 

For accomplishing the above-mentioned object, the 
present invention contemplates the selection of a material 
for the oil feed pipe having a natural frequency that is a loW 
frequency Which has less in?uence on the sense of hearing. 

Further, a con?guration of the oil feed pipe is designed to 
have a high rigidity or to suppress the stirring of the 
refrigerating machine oil. Additionally, an interposition 
member for suppressing the resonance sound of the oil feed 
pipe is disposed at a joint of the oil feed pipe. 

Further, the eccentric portion formed in the crankshaft is 
provided at its loWer portion With a balance Weight, and the 
balance Weight has a coaXial oil feed pipe adapted to be 
rotated coaXially With the journal of the crankshaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional vieW shoWing a principal portion of 
a crankshaft of a hermetic motor-driven compressor accord 
ing to one embodiment of the present invention. 

FIG. 2 is a vertical sectional vieW of the hermetic motor 
driven compressor according to one embodiment of the 
present invention. 

FIG. 3 is a sectional vieW shoWing a principal portion of 
a crankshaft according to another embodiment of the present 
invention. 

FIG. 4 is a sectional vieW shoWing a principal portion of 
a crankshaft according to still another embodiment of the 
present invention. 

FIG. 5 is a sectional vieW shoWing a principal portion of 
a crankshaft according to a further embodiment of the 
present invention. 

FIG. 6 is a sectional vieW of the oil feed pipe shoWing a 
still further embodiment according to the present invention. 

FIG. 7 is a sectional vieW shoWing a conventional her 
metic motor-driven compressor. 

FIG. 8 is a sectional vieW of a principal portion of a 
crankshaft of the conventional hermetic motor-driven com 
pressor. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the invention of the present invention, an oil feed pipe 
made of synthetic resin, having a centrifugal pumping action 
is disposed at an eccentric portion formed in the loWer end 
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portion of the crankshaft, and hence has such a function that 
the generating of noise from the oil feed pipe can be 
suppressed by shifting the resonance sound of the oil feed 
pipe to a loWer frequency Which has less in?uence on the 
sense of hearing. 

In the invention, also, the oil feed pipe is joined to the 
eccentric portion formed in the loWer end portion of the 
crankshaft, through an interposition member made of syn 
thetic resin, and hence has such a function that the refrig 
erating machine oil can be functionally supplied to every 
sliding portion in the compression component by the cen 
trifugal pumping action of the oil feed pipe, With the 
function of reducing noise generation of the oil feed pipe by 
shifting its resonance sound to a loWer frequency. 

In the present invention, a coaxial oil feed pipe may be 
adapted to be rotated coaxially With a journal of the crank 
shaft and disposed in a balance Weight portion Which has an 
oil feed bore formed therein and is disposed in the eccentric 
portion of the crankshaft, and hence has such a function that 
the refrigerating machine oil sucked up by a pumping action 
(making use of a centrifugal force) of the coaxial oil feed 
pipe can be supplied to every sliding portion in the com 
pression component through the bores formed in the balance 
Weight and the crankshaft, and at the same time, has such a 
function that the generating of the resonance sound of the oil 
feed pipe by the refrigerant in the refrigerating machine oil, 
the oil surface cutting sound and the spattering sound of the 
refrigerating machine oil can be suppressed because the 
stirring of the refrigerating machine oil by the revolution of 
the coaxial oil feed pipe can be suppressed more satisfac 
torily in comparison With in the conventional oil feed pipe. 

In the present invention, the coaxial oil feed pipe may be 
adapted to be rotated coaxially With the journal of the 
crankshaft and made integral With the balance Weight por 
tion provided in the eccentric portion of the crankshaft, and 
hence has such a function that the generating of noise from 
the oil feed pipe can be suppressed to decrease the noise in 
the hermetic motor-driven compressor by increasing the 
rigidity of the oil feed pipe and shifting the resonance sound 
of the oil feed pipe to a loWer frequency Which has less 
in?uence on the sense of hearing. 

The present invention provides the oil feed pipe made of 
synthetic resin, adapted to be rotated coaxially With the 
journal of the crankshaft and disposed at the balance Weight 
portion provided in the eccentric portion of the crankshaft, 
and hence has such a function that the generating of noise 
from the oil feed pipe can be suppressed by shifting the 
resonance sound of the oil feed pipe to a loWer frequency 
Which has less in?uence on the sense of hearing to reduce 
the noise in the hermetic motor-driven compressor. 

The present invention also provides the oil feed pipe 
adapted to be rotated coaxially With the journal of the 
crankshaft and joined to the balance Weight portion provided 
in the eccentric portion of the crankshaft, through an inter 
position member made of synthetic resin, and hence has 
such a function that the resonance sound of the oil feed pipe 
can be suppressed more effectively and the generating of 
noise from the oil feed pipe can also be suppressed. 

The hermetic motor-driven compressor in the present 
invention may have an auxiliary means for increasing the 
pumping action such as a coil spring disposed Within the 
coaxial oil feed pipe and hence has such a function that an 
amount of the refrigerating machine oil to be supplied to the 
sliding portions can be increased by this auxiliary means to 
improve the lubricating performance. 
NoW, some embodiments of the present invention Will be 

explained With reference to the draWings hereinafter. By the 
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4 
Way, the same portions as those in the conventional example 
Will be designated by the same reference numerals, and 
detailed explanations thereof Will be omitted. 

Embodiment 1 

In FIG. 1, in this embodiment an oil feed pipe 18 made of 
synthetic resin is used, as an oil feed pipe 8, Which is ?xedly 
secured to a loWer portion of the crankshaft 5 so that its 
leading end opens in the refrigerating machine oil and Which 
has a centrifugal pumping action as Well knoWn in the art. 

In the hermetic motor-driven compressor constructed as 
mentioned above, the crankshaft 5 is rotated by the motor 
drive component, and also the oil feed pipe 18 ?xedly 
secured to its loWer end portion is rotated together With the 
crankshaft. 

Thereupon, the oil surface of the refrigerating machine oil 
is stirred by the revolution of the oil feed pipe 18, so that 
refrigerant having dissolved in the refrigerating machine oil 
forms bubbles. Though the oil feed pipe 18 revolving in the 
refrigerating machine oil is shaken by those bubbles, the 
generating of the noise from the oil feed pipe 18 can be 
suppressed by selecting synthetic resin as a material of the 
oil feed pipe 18 so as to shift the resonance sound of the oil 
feed pipe to a is loWer frequency Which has less on the sense 
of hearing. 

Embodiment 2 

With reference to FIG. 1 again, numeral 21 designates an 
interposition member made of synthetic resin, Which is 
disposed at a joint portion betWeen the crankshaft 5 and the 
oil feed pipe 18, so that the resonance sound of the oil feed 
pipe 18 is shifted to a loWer frequency Which has less 
in?uence on the sense of hearing to suppress the generation 
of the noise from the oil feed pipe 18. 

Embodiment 3 

In FIG. 2, a balance Weight 12 is ?xedly secured to the 
crank eccentric portion 6, and, as the oil feed pipe 8, a 
coaxial oil feed pipe 13 is ?xedly secured to the balance 
Weight 12. The coaxial oil feed pipe 13 has a pumping action 
effected by the revolution of its loWer end approximately 
formed in a conical shape. 

When the crankshaft 5 is rotated by the motor drive 
component 3, the coaxial oil feed pipe 13 ?xedly secured to 
the balance Weight 12 provided in the eccentric portion 6 is 
also rotated together With the crankshaft. 

Thereupon, since the coaxial oil feed pipe 13 revolving in 
the refrigerating machine oil 4 is coaxial With the crankshaft, 
the stirring of the refrigerating machine oil by that revolu 
tion can be suppressed satisfactorily in comparison With the 
conventional case. 

Therefore, the generation of the resonance sound of the oil 
feed pipe by the refrigerant dissolved in the refrigerating 
machine oil, the oil surface cutting sound, and the spattering 
sound of the refrigerating machine oil can be suppressed. 

Embodiment 4 

In this embodiment, as shoWn in FIG. 3, a coaxial oil feed 
pipe 13 is formed integrally With a balance Weight 12. Since 
the coaxial oil feed pipe 13 is formed integrally With the 
balance Weight 12, its rigidity is increased, so that the 
resonance sound of the oil feed pipe is shifted to a loWer 
frequency Which has less in?uence on the sense of hearing 
to suppress the generation of the noise from the oil feed pipe. 
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Embodiment 5 

FIG. 4 shows a coaxial oil feed pipe 13 Which is consti 
tuted by a synthetic resin coaxial oil feed pipe 18. Since the 
synthetic resin is selected as the material of the oil feed pipe, 
the resonance sound of the oil feed pipe is shifted to a loWer 
frequency Which has less in?uence on the sense of hearing 
to suppress the generation of the noise from the oil feed pipe. 

Embodiment 6 

In FIG. 5, an interposition member 21 made of synthetic 
resin is disposed at a joint portion betWeen the balance 
Weight 12 and the coaxial oil feed pipe 13. Since such an 
interposition member 21 is disposed at the joint portion, the 
resonance sound of the oil feed pipe can be suppressed and 
the generation of the noise from the oil feed pipe can also be 
suppressed. In this case, the coaxial oil feed pipe 13 may 
preferably be formed of synthetic resin to reduce its reso 
nance frequency and intensity. 

Embodiment 7 

In FIG. 6, a coil spring 44 is disposed inside a coaxial oil 
feed pipe 13. The coil spring 44 is an auxiliary means for 
increasing the pumping action, and besides various kinds of 
auxiliary means such as a spiral plate and conical formation 
of the oil feed bore itself as Well knoWn in the art may be 
employed. Since such an auxiliary means is employed, an 
amount of the refrigerating machine oil to be supplied can be 
increased While the stirring action is suppressed thereby. 

INDUSTRIAL APPLICABILITY 

The hermetic motor-driven compressors of the present 
invention are highly applicable to ?elds in the production 
industry for refrigerating and cold storage machinery. 
What is claimed is: 
1. A hermetic motor-driven compressor having a com 

pression component and a motor drive component supported 
through an elastic support arrangement Within a hermetically 
sealed enclosure, Wherein the compression component com 
prises: 

a crankshaft having an eccentric portion and adapted to be 
rotatively driven by the motor drive component; and 

an oil feed pipe disposed at a loWer end portion of said 
eccentric portion of said crankshaft so as to perform a 
centrifugal pumping action, said oil feed pipe being 
arranged to open into a refrigerating machine oil por 
tion of the hermetically sealed enclosure so as to open 
into refrigerating machine oil held in the refrigerating 
machine oil portion of the hermetically sealed enclo 
sure and so as to be rotated by said crankshaft; 

Wherein said oil feed pipe is made of synthetic resin; 
Wherein said oil feed pipe is joined to said loWer end 

portion of said crankshaft through an interposition 
member made of synthetic resin; and 

Wherein said interposition member is a separate and 
discrete member from said oil feed pipe. 

2. The hermetic motor-driven compressor according to 
claim 1, Wherein 

said interposition member is engaged in a loWer end of 
said eccentric portion of said crankshaft and surrounds 
said oil feed pipe. 

3. The hermetic motor-driven compressor according to 
claim 1, Wherein 

said crankshaft includes a journal portion, and said crank 
shaft is coupled to said motor drive component so as to 
be rotatively driven about an axis of said journal 
portion; and 
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6 
said oil feed pipe is coupled to said eccentric portion of 

said crankshaft so as to be coaxial With said axis of said 
journal portion of said crankshaft. 

4. The hermetic motor-driven compressor according to 
claim 1, Wherein 

said oil feed pipe is constituted by a straight pipe so that 
a loWer opening thereof that opens into said refriger 
ating machine oil portion is aligned coaxially With an 
uppermost opening thereof. 

5. A hermetic motor-driven compressor having a com 
pression component and a motor drive component supported 
through an elastic support arrangement Within a hermetically 
sealed enclosure, Wherein the compression component com 
prises: 

a crankshaft having a journal portion and an eccentric 
portion, said eccentric portion being disposed eccen 
trically relative to said journal portion, said crankshaft 
being adapted to be rotatively driven by the motor drive 
component about an axis of said journal portion; 

a balance Weight disposed at said eccentric portion of said 
crankshaft; and 

a coaxial oil feed pipe disposed at said balance Weight and 
so as to be coaxial With said axis of said journal portion 
of said crankshaft so as to perform a pumping action, 
said coaxial oil feed pipe being arranged to open into a 
refrigerating machine oil portion of the hermetically 
sealed enclosure so as to open into refrigerating 
machine oil held in the refrigerating machine oil por 
tion of the hermetically sealed enclosure and so as to be 
rotated by said crankshaft; 

Wherein said compression component is disposed under 
said motor drive component; 

Wherein said eccentric portion of said crankshaft is pro 
vided at a loWer side portion of said crankshaft, an 
upper side portion of said crankshaft being adapted to 
be rotatively driven by said motor drive component; 

Wherein said balance Weight is disposed at a loWer end 
portion of said eccentric portion of said crankshaft; and 

Wherein said coaxial oil feed pipe is disposed at a loWer 
end portion of said balance Weight. 

6. The hermetic motor-driven compressor according to 
claim 5, Wherein 

said coaxial oil feed pipe is integral With said balance 
Weight. 

7. The hermetic motor-driven compressor according to 
claim 5, Wherein 

said coaxial oil feed pipe is made of synthetic resin. 
8. The hermetic motor-driven compressor according to 

claim 7, Wherein 
said coaxial oil feed pipe is joined to said balance Weight 

through an interposition member made of synthetic 
resin; and 

Wherein said interposition member is a separate and 
discrete member from said oil feed pipe. 

9. The hermetic motor-driven compressor according to 
claim 8, Wherein 

a coil spring is disposed Within said coaxial feed pipe as 
a means for enhancing the pumping action. 

10. The hermetic motor-driven compressor according to 
claim 7, Wherein 

a coil spring is disposed Within said coaxial feed pipe as 
a means for enhancing the pumping action. 

11. The hermetic motor-driven compressor according to 
claim 6, Wherein 

a coil spring is disposed Within said coaxial feed pipe as 
a means for enhancing the pumping action. 
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12. The hermetic motor-driven compressor according to Wherein said interposition member is a separate and 
claim 5, Wherein discrete member from said oil feed pipe. 

14. The hermetic motor-driven compressor according to 
claim 5, Wherein 

said oil feed pipe is constituted by a straight pipe so that 
a loWer opening thereof that opens into said refriger 
ating machine oil portion is aligned coaXially With an 

said coaxial oil feed pipe is joined to said balance Weight uppermost opening thereof. 
through an interposition member made of synthetic 
resin; and * * * * * 

a coil spring is disposed Within said coaxial feed pipe as 
a means for enhancing the pumping action. 

13. The hermetic motor-driven compressor according to 5 
claim 5, Wherein 


